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US 8,439,204 Bl

1
REUSABLE DROP-IN ENGINE OIL FILTERS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to the field of o1l filters.

2. Prior Art

The preferred embodiments of the present invention are
intended for use as drop-in engine o1l filters, though 1t 1s to be
understood that filters in accordance with the present mven-
tion may be used for other filtering functions such as the
filtering of hydraulic fluids and the like. In the case of engine
o1l filtering, the o1l filters themselves have typically been
either of two general types. Previously the most common type
of engine o1l filter 1s the so-called spin-on filter, typically
having a can-like structure having an internally threaded
opening in the center of the top thereof, with a plurality of
openings encircling the threaded opening and a face seal
encircling the plurality of openings. When the spin-on filter 1s
screwed onto a pipe on the filter mount, this seal will seal
against an adjacent face of the filter mount, with one or more
openings 1n the filter mount adjacent the threaded pipe pro-
viding o1l communication to the plurality of openings. Thus
o1l tlows through the plurality of opemings, to the periphery of
the paper filter element therein, through the filter element, and
back out through the threaded pipe for distribution in the
engine. These filters spin-on filters are convenient to use and
typically easy to change, though have the disadvantage that
the filter element enclosure, being part of the filter, 1s replaced
every time the filter 1s changed.

Drop-1n filters, on the other hand, are characterized by a
filter enclosure which 1s a permanent part ol the engine. As the
name 1mplies, the enclosure may be opened, the old filter
removed therefrom, a new {ilter dropped 1n 1n 1ts place, and
the enclosure again closed. While this may be a bit messier
operation than changing a spin-on filter, 1t has the economic
advantage of reusing the enclosure itself; which should
reduce the manufacturing cost of a drop-in filter to approach-
ing that of the filter element within a spin-on filter. That cost
savings, however, seems to be enjoyed more by the manutac-
turers of filters than by the consumer, as the retail prices of
drop-in filters are not substantially different from the retail
price of spin-on filters.

Inthe case of prior art drop-1in filters, the pleated paper filter
clement provides a very substantial flow restriction for oil
flow through the filter. Thus to provide adequate tlow of o1l 1n
the engine, a bypass valve 1s used to provide an alternate o1l
flow path from the o1l pump to the engine when the differen-
tial pressure across the o1l filter reaches a predetermined level,
typically approximately 2 psi1. Thus most of the o1l circulation
through the engine 1s of o1l which has bypassed the filter.
Accordingly such filters are generally referred to as nominal
extraction filters because of the relatively high bypass flow
rate. No effort 1s generally made to seal the filter with respect
to the enclosure to prevent o1l flow from the enclosure 1nlet to
the enclosure outlet by passing around the filter element.
While the leakage of such o1l can be substantial, 1t 1s of little
consequence in such filters because of the fact that 1t oil
leakage around the filter 1s avoided, the flow rate through the
bypass valve would just increase accordingly. Thus the filter-
ing provided by typical prior art drop-in filters 1s far from
ideal.

In addition, prior art paper filters have been known to
disintegrate in use, not only destroying the filtering capabili-
ties, but further dispersing filter fragments throughout the
engine, with the potential of clogging critical o1l flow pas-
sages, causing greatly accelerated wear or even catastrophic
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2

failure of the engine. It 1s understood that this phenomenon
has been traced to the use of synthetic oils, though 1n any
event, 1t highlights the relatively fragile construction of such
prior art filters and their potential for disintegration from
known or unknown oils or additives.

A typical prior art drop-1in filter 1s 1llustrated 1n FIGS. 1 and
2. As shown 1n these Figures, a pleated cylindrical paper filter
clement 20 1s sandwiched between and cemented to top cap
22 and bottom cap 24. The bottom cap 24 1s simply a flat
disc-like cap with a hole in the center, top cap 22 being
similar, though having protrusions 26 thercon for alignment
and retention of the filter by the top of the filter enclosure on
the engine, and further with a depression 28 leading to an
opening 1n the center of the top cap 22. A sort of felt or fabric
washer 30 1s cemented to the bottom cap 24 to complete the
assembly. Thus 1t will be noted that the sole support for the
paper filter element 1s the paper filter element itself. There 1s
also no outer protection for the paper filter element, which
could be subject to mishandling and damage when being
installed. Finally, course, used drop-in filters must be appro-
priately disposed of because of their classification as toxic
waste. Thus there 1s an expense in properly disposing of a
used filter. The specific prior art filter illustrated 1n FIGS. 1
and 2 1s marked as covered by U.S. Pat. Nos. 6,086,763 and
6,554,139.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a prior art drop-1in filter.
FIG. 2 1s a cross section of the prior art filter of FIG. 1.
FIG. 3 1s a perspective view of a drop-in filter in accordance

with the present invention configured to replace filters in
accordance with FIGS. 1 and 2.

FIG. 4 1s a cross section of the filter of FIG. 3.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present invention comprises full flow drop-in filters
that are cleanable and reusable, that have exceptional rugged-
ness and which are configured to assure that all o1l delivered
to the filter enclosure must pass through the filter element. For
this purpose the filters of the present invention feature, among
other things, a woven stainless steel, pleated, cylindrical filter
clement, 1n the preferred embodiment a 22 micron filter ele-
ment, reinforced against damage on both its outer diameter
and 1ts mner diameter by welded stainless steel mesh cages,
very securely secured to top and bottom caps by a ceramic
cement, the top and bottom caps 1n the preferred embodiment
being machined from solid aluminum stock and which
include one or more grommets to seal against the outlet pipe
within a filter enclosure to assure o1l cannot reach the outlet
on the filter mount without passing through the filter element.

An exemplary filter 1n accordance with the present mven-
tion 1s 1llustrated in FIGS. 3 and 4. This filter 1s configured as
a direct substitution for the prior art filter of FIGS. 1 and 2,
though obviously filters 1n accordance with the present inven-
tion may be configured as a replacement for substantially any
prior art drop-1n filter. As may be seen 1n Figures, top cap 32
and bottom cap 34 have annular recesses 36 and 38 that
receive the ends of the pleated stainless steel woven mesh
filter element 40, as well as the ends of outer wire cage 42 and
the inner wire cage 44. These wire cages are formed of rela-
tively heavy, welded stainless steel wire mesh and when
rolled 1nto a cylindrical cage, provide exceptionally strong
protection for the pleated woven stainless steel filter element
there between. The wire cages and the pleated woven stain-
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less steel filter element are cemented to the top and bottom
caps 32 and 34 by a ceramic adhesive 39. In that regard,
during fabrication the wire cages and the pleated woven stain-
less steel filter element are assembled by first cementing them
to one of the two caps by applying the cement and heating the
assembly with the wire cages and filter element standing on
the respective cap, and then turning over that subassembly to
stand the same on the other cap as 1t 1s cemented 1n place. In
the preferred embodiment, the cement 1s set at 370° Fahren-
heit to provide a very durable, strong heat and o1l resistant
bonding of the assembly. Suitable ceramic cements for such
purposes are readily commercially available.

The bottom cap 34 has an opening there through with a
radially inward projecting lip 43 (thinner than the rest of the
bottom cap 34) which receives a rubber and/or elastic grom-
met 46 having an inner diameter for slip fitting onto the outlet
pipe 1n the filter enclosure. This quite well seals with respect
to the pipe to prevent any meaningiul flow of o1l to the outlet
pipe that has not passed through the filter 1tself. The rubber
and/or elastic grommet 46 1s preferably symmetrical about
the groove therein receiving the radially inward projecting lip
43 so as to eliminate the need for care as to the orientation of
the grommet during assembly.

In the embodiment shown, a similar but smaller grommet
44 1s similarly positioned at the top of the filter. This, too,
substantially seals to the pipe 1n the filter enclosure. Obvi-
ously in other embodiments, the sizes of the grommet, the
presence ol one or two grommets and physical sizes and
shapes of the filter would be dependent on and simulate the
corresponding parameters for the drop-in {filter being
replaced. Finally, 1n the embodiment of FIGS. 3 and 4, the top
cap 32 has protrusions 48 thereon, duplicating the protrusions
26 on the drop-1n filter of FIGS. 1 and 2 1t replaces. Of course
in the prior art embodiment of FIGS. 1 and 2, these protru-
s1ons are molded plastic, whereas 1n the embodiments of the
present invention in FIGS. 3 and 4 the top and bottom cap, as
well as protrusions 48, are aluminum and accordingly, much
more durable.

While an exemplary preferred embodiment of the present
invention has been disclosed and described herein for pur-
poses of 1llustration and not for purposes of limitation, will be
understood by those skilled 1n the art that various changes in
form and detail may be made therein without departing from
the spirit and scope of the invention.

What 1s claimed 1s:

1. A drop-1n o1l filter comprising:

a top cap and a bottom cap, both caps having first surfaces
that are facingly disposed, second surfaces opposite the
first surfaces, and annular recesses on the first surfaces
adjacent their outer periphery;

a pleated, woven metal cylindrical filter element having an
outer and an 1nner diameter and first and second ends:

a first cylindrical wire cage over the outer diameter of the
pleated, woven metal cylindrical filter element, the first
cylindrical wire cage having first and second ends;

a second cylindrical wire cage within the inner diameter of
the of pleated, woven metal cylindrical filter element,
the second cylindrical wire cage having first and second
ends;

the first ends of the pleated, woven metal cylindrical filter
clement and the first and second cylindrical wire cages
being fastened 1nto the annular recess 1n the top cap;

the second ends of the pleated, woven metal cylindrical
filter element and the first and second cylindrical wire
cages being fastened into the annular recess 1n the bot-
tom cap;
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the bottom cap having a first opening there through con-
centric with and within 1nner diameters of the pleated,
woven metal cylindrical filter element and the first and
second cylindrical wire cages, the first opening being
surrounded by an annular relief 1n the first and second
surfaces of the bottom cap to form a single radially
inwardly projecting lip thinner than the surrounding area
of the bottom cap;

a first elastic grommet within the first opening having a
central opening for sealing on a tube within a drop-in
filter housing, the central opening being a plain cylin-
drical surface having a first height, the first elastic grom-
met having a single annular recess around its outer
periphery, the inwardly projecting lip being positioned
within the annular recess, the first elastic grommet held
by the inwardly projecting lip such that the first elastic
grommet extends beyond the second surface of the bot-
tom cap with the first elastic grommet supported against
radial displacement by cylindrical walls at an outer
periphery of the annular reliefs.

2. The drop-in filter of claim 1 wherein the pleated, woven
metal cylindrical filter element 1s a stainless steel filter ele-
ment.

3. The drop-n o1l filter of claim 1 further comprising a
second opening through the upper cap concentric with and
within inner diameters of the pleated, woven metal cylindrical
filter element and the first and second cylindrical wire cages;
and,

a second elastic grommet within the second opening hav-
ing a central opening for sealing on a tube within a
drop-in filter housing.

4. The drop-in o1l filter of claim 1 wherein the first elastic
grommet 1s symmetrical about the annular recess around 1ts
periphery such that the first elastic grommet can be fitted on
the inwardly projecting lip in either ornientation.

5. The drop-in o1l filter of claim 1 wherein the first ends of
the pleated, woven metal cylindrical filter element and the
first and second cylindrical wire cages are fastened into the
annular recess 1n the top cap, and the second ends of the
pleated, woven metal cylindrical filter element and the first
and second cylindrical wire cages are fastened into the annu-
lar recess 1n the bottom cap by a cement.

6. The drop-in o1l filter of claim 1 wherein the first ends of
the pleated, woven metal cylindrical filter element and the
first and second cylindrical wire cages are fastened into the
annular recess 1n the top cap, and the second ends of the
pleated, woven metal cylindrical filter element and the first
and second cylindrical wire cages are fastened into the annu-
lar recess 1n the bottom cap by a ceramic cement.

7. The drop-in o1l filter of claim 1 further comprised of
alignment protrusions extending upward from the top cap.

8. A drop-in o1l filter comprising:

a top cap and a bottom cap, both caps having first surfaces
that are facingly disposed, second surfaces opposite the
first surfaces, and annular recesses on the first surfaces;

a pleated, woven metal cylindrical filter element having an
outer and an inner diameter and first and second ends;

the first end of the pleated, woven metal cylindrical filter
clement being fastened into the annular recess 1n the top
cap,

the second end of the pleated, woven metal cylindrical filter
clement being fastened into the annular recess 1n the
bottom cap;

the bottom cap having a first opening there through con-
centric with and within an inner diameter of the pleated,
woven metal cylindrical filter element, the first opening
being surrounded by an annular relief in the first and
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second surfaces of the bottom cap to form a single radi-
ally mwardly projecting lip thinner than the surrounding
area of the bottom cap;

a first elastic grommet within the first opening having a
central opening for sealing on a tube within a drop-in
filter housing, the central opening being a plain cylin-
drical surface having a first height, the first elastic grom-
met having a single annular recess around 1ts outer
periphery, the inwardly projecting lip being positioned
within the annular recess, the first elastic grommet held
by the mnwardly projecting lip such that the first elastic
grommet extends beyond the second surface of the bot-
tom cap with the first elastic grommet supported against
radial displacement by cylindrical walls at an outer
periphery of the annular reliefs.

9. The drop-in o1l filter of claim 8 further comprising a
second opening through the upper cap concentric with and
within an mner diameter of the pleated, woven metal cylin-
drical filter element; and,

a second elastic grommet within the second opening hav-
ing a central opening for sealing on a tube within a
drop-in filter housing.

10. The drop-1n o1l filter of claim 8 wherein the first elastic
grommet 1s symmetrical about the annular recess around 1ts
periphery such that the first elastic grommet can be fitted on
the inwardly projecting lip in either orientation.

11. The drop-1n o1l filter of claim 8 wherein the first end of
the pleated, woven metal cylindrical filter 1s fastened into the
annular recess 1 the top cap, and the second end of the
pleated, woven metal cylindrical filter 1s fastened into the
annular recess 1n the bottom cap by a cement.

12. The drop-1n o1l filter of claim 8 wherein the first end of
the pleated, woven metal cylindrical filter element 1s fastened
into the annular recess 1n the top cap, and the second ends of
the pleated, woven metal cylindrical filter 1s fastened into the
annular recess 1n the bottom cap by a ceramic cement.

13. The drop-in o1l filter of claim 8 further comprised of
alignment protrusions extending upward from the top cap.

14. A drop-1n o1l filter comprising:

a top cap and a bottom cap, both caps having first surfaces
that are facingly disposed, second surfaces opposite the
first surfaces, and annular recesses on the first surfaces
adjacent their outer periphery;
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a pleated, woven metal cylindrical filter element having an
outer and an inner diameter and first and second ends:

a first cylindrical welded stainless steel wire mesh cage
over the outer diameter of the pleated, woven metal
cylindrical filter element, the first cylindrical wire cage
having first and second ends;

a second cylindrical welded stainless steel wire mesh cage
within the inner diameter of the of pleated, woven metal
cylindrical filter element, the second cylindrical wire
cage having first and second ends;

the first ends of the pleated, woven metal cylindrical filter
clement and the first and second cylindrical wire mesh
cages being fastened into the annular recess in the top
cap,

the second ends of the pleated, woven metal cylindrical
filter element and the first and second cylindrical wire
mesh cages being fastened into the annular recess 1n the
bottom cap;

the bottom cap having a first opening there through con-
centric with and within 1nner diameters of the pleated,
woven metal cylindrical filter element and the first and
second cylindrical wire cages, the first opening being,
surrounded by an annular relief 1n the first and second
surfaces of the bottom cap to form a single radially
inwardly projecting lip thinner than the surrounding area
of the bottom cap;

a first elastic grommet within the first opening having a
central opening for sealing on a tube within a drop-in
filter housing, the central opening being a plain cylin-
drical surface, the first elastic grommet having a single
annular recess around 1ts outer periphery, the inwardly
projecting lip being positioned within the annular
recess, the first elastic grommet held by the inwardly
projecting lip such that the first elastic grommet extends
beyond the second surface of the bottom cap.

15. The drop-1n o1l filter of claim 14 wherein the first elastic

grommet slips on to the inwardly projecting lip.

16. The drop-1n o1l filter of claim 1 wherein the first elastic

grommet slips on to the inwardly projecting lip.

17. The drop-1n o1l filter of claim 8 wherein the first elastic

grommet slips on to the inwardly projecting lip.
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